On some Cretaceous and Ttrliary Cirripedes, 1G7 

sinuate^ its posterior angl(‘S diluted ; mesonotum (including* 
tlie crueitbnii elevation) almost as long as head and })i’o- 
noliiin togellier; abdomen longer tliaii space between aj)cx 
of head and base of eruciforin elevation ; tympana completely 
exposed, coverings entirely absent ; face more oi* less centrally 
suleate; rostrum reaching the intermediate coxte ; opereula 
small, transverse ; abdonrm beneath with the lateral margins 
broadly recurved ; tegmina and wings semiopacjue ; tegmina 
with the basal cell about twice as long as broad ; apical areas 
short in length, eight in number, a curved rudimentary vein, 
curved inwardly, crossing tegnien from base of first ulnar 
area to base ot lower aj>ieal area; posterior tibia3 with a few 
fine s])ine.s. 

I'yjje, T. cupreosi>a)\-Uj Uhler [Tibicen). 


XXV . — Some Cretaceous and Tertiary Cirripedes referred to 
rollicipcs. By Thomas H. Withers, F.G.S. 

[Plates VII. k VriL] 

The Cirripedes discussed in this paper ineinde certain sessile 
forms belonging to the family Brachyle])adida3 and a number 
of pcduneulate forms of the family Pollicipedidte. P^or the 
sake of eonvenience, they are dealt with in the following 
order: — (1) the species herein referred to the genus Brachy- 
lepas ; (2) a group of species now included in a new genus 
Pycnolepas ; and (3) certain species that can now be proved 
to belong to the more primitive forms of Scalpellum {sensu 
lato) included in the subgenus Scillcelejms of tlie genus 
Calantica, All these have been hitherto referred to Pollicipes, 
Darwin, in his ]\Ionograpli on the fossil pedunculate 
Cirripedes, distinguished the whole of the described species 
as citlier Pollicipes or Scalpellum^ and determined certain 
characters by w liich one could distinguish the separate valves 
of the species belonging to those tw o genera. Except for 
the more advanced forms of Scalpellum {sensu lato)^ these 
distinctions can no longer be followed, and as our knowledge 
of the fossil pedunculate forms increases, it becomes more 
evident that the reference of many of these to the genus 
Pollicipes can not J3C maintained : indeed, it will probably be 
found eventually that very few' really belong to that genus. 
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All tlie fossil species in which the valves are not modificfl 
to the extent obtaining in those of Scalpelluni were inclu(ied 
by Darwin in Pollicipes ; but it is evident no^v tiiat some of 
these are really primitive forms of Scalpelluni {sensu lato), 
and that others belong to forms quite distinet from Pollicipes. 

If we consider that Pollicipes or a PoUicipes-\\\\e Cirripede 
was the aneestral type whieh gave rise to the various forms 
of peduiieulate Cirripedes and to certain sessile forms, we 
are not at all surprised to find in the Cretaceous rocks a 
group of species, whieh, while in some instances retaining 
the Pollicipes type of valve, were modified in respect to the 
number, relative position, and structure of the valves of the 
capitulum. Such forms as the pedunculate Cirrij)edes 
Zeugmatolepas^y Calantica [Scillailepas and Tiianolepas , 
and Pycnolepas, gen. nov., and the sessile Cirripede Bracluj- 
lepas^ illustrate this point. 

All of these possess valves which, if found separately, 
would unhesitatingly be referred to either Pollicipes or 
Scalpelluni (sensu Into), and, indeed, such has always been 
the ease. Zeugmatolepas and Titanolepas, however, possess 
valves which, if found singly, would have been referred 
some to Pollicipes and others to Scalpelluni. 

Hence, until we can piece together the whole or the 
greater part of the capitulum in certain of the less modified 
species, it is obvious that no true idea of their affinities can 
be attained. It is in this direction that future work must 
lie, and much work is necessary before the phylogeny of the 
group can be studied w ith advantage. 

The purpose of this paper is to discuss certain of these 
forms from this standpoint, with a view to indicating their 
phylogenetic position. 

Family BrachylepadidaD. 

Sessile barnacles in which the shell is composed of an 
upper w'horl of 8 valves, namely, a widely semiconical carina, 
paired scuta, paired long and narrow upper latera, and a 
rostrum almost equalling the carina in size, with four wdiorls 
of subtriangular imbricating plates encircling the bases of 
the valves of the upper wffiorl. Basis probably membrauous. 

The family consists of the single genus Brachylepas. 


^ Withers, T. II,, Proc. Zoo). Soc. Loudon, 19P3, pp. 9G8, 943. 
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Genus Biiaciiylepas, II. Woodward. 

1901. Jii’dc/ii/tepaSj II. Woodward, Geol. ^lag. dec. iv, vol. viii. p. loO. 

Genotype. Brachyltpas naissnntiy Hebert, s|). 

1'he ^eiius Brocliylepas and the family lB*acliylepadidje 
were founded to embrace the siiij^lc species Vyryoma cretncca 
from the B. mncronata-zowG of Norwich, and subse(|uently 
(1900^ Geol. ^lag. dec. v. vol. iii. pj). 339-310) Dr. AVood- 
ward referred to Brachytepas the species MitcUa lithotryoideSy 
Bosquet, from the Alaestrichlian of Holland^ and PolUcipcs 
JallaXy Darwin, from the Upper Senonian, 7i. mucroiiata- 
zone of Norwich. A recent paper (Withers, 1912, Geol. 
Alag dec. V. vol. ix. p. 321) proved the identity of Brachy- 
lepos cretacea with the valve figured by Ed. Hebert (1855, 
j\lem. Soc. geol. France, ser. 2, vol. v. p. 374, pi. xxix. 
fig. 10) as EmarginuUi (?) nuissanti, whence the name of the 
genotype became Brachytepas naissanti, Hebert, sp. The 
type-species was fully discussed and a restoration given 
(reproduced, text-figure 5, p. 201). 

Now that we know the form, number, and disposition of 
the valves comprising the capitulum of B. naissantiy we ean 
discuss the species Mitella Uthotryoides and Pollicipes fallax. 
The last-named species is dealt with under the new genus 
Pycnolcpas {see p. 175). 

Brachytepas Uthotryoides ^ Bosquet, sp. 

1857. Mitella Uthotryoides, J. Bosquet, Notice sur quelques Cirripedes 
recemmeiit decouverts dans le Terrain CTetace du Buche de Lim- 
bourg, p. 2.3, pi. iii. figs. 5-10. 

1857. Mitella fallax y Darwin, sp., tom. cit. p. 21, pi. ii. figs. 8-12, 
pi. iii. figs. 1, 2. 

1900. Brachytepas Uthotryoides, Bosquet, sp. ; II. Woodward, Cirri- 
pedes from the Trimminirham Chalk and other localities in Norfolk,” 
Geol. Alag. dec. v. vol. iii. p. 339, figs. 1-4. 

Of Mitella Uthotryoides Bosquet figured carinte, a scutum, 
upper latus, rostrum, and a subrostrum. The subrostrum 
and one of the carinte have at the base at least two whorls of 
imbricating plates, of which some show exteriorly a median 
basal notch, just as in B. naissanti. The so-called sub- 
rostrum is endently a rostrum, for it is wider in proportion 
to its length than the carina, and, like the carina, has a 
series of imbricating plates at its base \ it therefore could 
not have served as a subrostrum. Altliough the presence 
of a median basal notch in some of the imbricating plates 
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shown ill Bosqiiet^s figures renders it very probable that the 
plates were attached precisely as in B. naissanti^ one cannot, 
in the absence of the original specimens, say defiuitch^ that 
this is the case. The scutum, and the upper latus espe- 
cially — if, indeed, it be an upper latus, — depart widely from 
the type of valve seen in B. naissanti, but I am not at all 
convinced that they belong to B, Uthotrijoides. Since it is 
likely, however, that the carina and rostrum ( = Bosquct^s 
subrostrum) with the imbricating plates at the base combined 
to build up a shell in the same way as in B. naissantij the 
species may be left, at any rate provisionally, in the genus 
Brachylepas. 

Type. I have so far been unsuccessful in tracing the type- 
specimens of this species. Prof. K. Martin, in answer to an 
enquiry, says that they are not in the Geological !Museum 
of the University of Leyden, and Prof. Eugene Dubois 
informs us that they are not in Teylers Stichting, Haarlem. 
I select the original of Bosquet’s figure 6 a-c, a carina, as 
the holotype. 

Distribution, Maestrichtian : between Vilt and Sibbe, 
Nedercanue, Bemelen, Geulhem, and at St. Pierre, Duchy of 
Limbourg, Holland. 

Measurements, The carina figured by Bosquet (pi. iii. 
fig. 6 a-(V) appears to be the largest known valve, and the 
length of this is given as 13 mm., which apparently includes 
the imbricating plates at the base. 

Family Pollicipedidae. 

Pycnolepas tj gen. nov. 

Pollicipeds in which thccapitulum is composed of a single 
whorl of 8 valves, namely, a long and narrow carina, paired 
scuta, paired upper latera which are long and narrow and 
overlap the scuta and terga on either side, paired terga, and 
a rostrum nearly as large as the carina. Peduncular plates 
large. 

Genotype, Pollicipes rigidus^ J. de C. Sowerby. 

Pycnolepas rigidiis, J. de C. Sowerbv, sp. 

(PI. VII. figs. 15-19; PL VlII. tigs.^ 1-1.) 

183G. Pollicipes rigidusy J. de C. Sowerby, Trans. Geol. Soc. 2nd ser. 
vol. iv. p. i335, pi. xi. tig. Q*, 


t 7TUKi'cf = compact. 
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ISol. rtAlicipos riyichis, J . de C. Sowerby ; C. U. Danviu, IVl. Soc 
Mono^r. I'o>s. l.<‘paidid:o, p. 7.‘>, pi. iv. 7. 

Ibol. Poltiriins vifjulusy J. (l<^ C\ Soworby ; C. U. Diirwin, llay Soc. 
Munnur. Subclass Cirri pedia^ 11 ilaiildiu, Synop. et Index Systeuiaticus, 
p. 0:is. 

ISol. PitUicipes ri^idiis, J. de C. Suwerby ; J. Morris, Cat. Ilrit. Foss. 

- id ed. p. 9(j. 

ISlM. J^oilicij es vipiduSy J. de C. Sowerby ; J. W. S.dtc‘r and II. AVooJ- 
ward, Cal. and Cliart I'oss Crustacea, j). i?7, pi. i. fi*^. o. 

Is77. Polliciftes rigidna, J. de C. Sowerby; II. Woodward^ Ilrit. Mils. 
Cat. Ilrit. Foss. Crustacea, p. 14'J. 

Diagnosis, Ca[)itnlar valves transversely ridged and gene- 
rally longitudinal ly ridged. Senta eloiigately triangular, 
with the basi-lateral portion jiroduecd and a narrow wall- 
sided ridge curving from the apex to the basi-lateral angli?. 
Terga with the apieal portion nuieh curved towards the 
scuta, and a ridge like that of the scuta curving from tlie 
aj)cx to the basal angle. Peduncular plates \vitli an imvardlv 
jirojccting buNal ledge, the inner extremity of which is 
furnished with a median socket; externally these plates arc 
irregularly ridged longitiidiiially and transversely. 

Distribution, Albian, Gault: Folkestone and Maidstone, 
Kent; Eastweare Bay, Sussex; Eelarou (Haute-Manic), 
France. Cenomanian, Cambridge Greensand, near Cam- 
bridge. Chalk ^larl, near Cambridge. 

Type, J. de C. Sowerby founded this species on a scutum 
and tw'o imperfect carinre from the Gault of Folkestone, but 
I do not know what has become of the specimens. 1 select 
the scutum as the holotype of the species. Of the three 
valves figured by Darwin (1851) from the Gault of Folke- 
stone, two, tlie Carina and scutum, are iu the Geological 
Department of the British ^luseum^ registered respective! v 
I. 13013 and I. 13614. 

Material, Pollicipes rigidus has hitherto been recorded 
only from the Gault (Albian), at which horizon it is compa- 
ratively common, especially at Folkestone. There is in the 
Geological Department of the British Museum, registered 
1. 13070, a single scutum from the Gault of Eelaron (Hautc- 
Marne), France ; and 1 have two ca rinse from the Cambridge 
Greensand, as well as some valves from the Chalk ^larl 
(Cenomanian; of Cambridge. 

Up to the present only the scutum, tergura, and carina 
have been described, but we are now^ able to add considerablv 
to our knowledge of the species by the discovery in tl/e 
Gault of Folkestone of a rostrum, an upper latus, and 15 
plates of the peduncle. A single upper latus (PI. \H1. fig. 17) 
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and G peduncular plates (three figured, PI. VIII. figs. 1-3), 
together Avitli a scutum (PI. VII. fig* 16), were found em- 
bedded in a small piece of clay measuring barely 1 cubic 
inch, and may therefore belong to the same individual. 
This might also be the case with the rostrum (PI. VII. 
fig. 15) and 8 peduncular plates, which were found together 
in a similar piece of clay. The remaiuing single peduncular 
plate was found together with a carina. 

It is a very significant fact that these peduncular plates 
were found on three different occasions, and in association 
with the other valves of P. rigicluSy for if there had been a 
low^er series of valves to the capitulum of this species it is 
extremely unlikely that one would find 15 peduncular plates 
and not a single example of a valve of a lower whorl. We 
are therefore led to the conclusion that there Avas no low^er 
w horl, and that the capitulum of P. rigidus was formed of a 
single whorl of 8 valves. 

Measurements. The valves here figured from the Gault of 
Folkestone measure respectively : — 

Length. Breadth, 
mm. mm. 


Rostrum 8-9 57 

Scutum 13'0 5’8 

Upper latus 5'8 27 

Tergum 11*1 6*7 

Carina 14*6 5*6 

Peduncular plate (PL VIII. fig. 1) . . I’o 2*4 


A further peduncular plate has a length of I'8 mm. and 
a breadth of 3*2 mm. Much larger valves are known from 
the Gault of Folkestone than any of the aboA^e, and in the 
British Museum are four valves Avith measurements : — 




Length. 

Breadth. 



mm. 

mm. 

Rostrum. 

. 1.13631 

15*0 

8*8 

Scutum. 

I, 13488 

15*2 

7-8 

Tergum. 

I. 13486 

19*4 

10*6 

Carina. 

I. 13639 

19*3 

7*1 


In the Museum of Practical Geology (no. 26854) there is 
a scutum measuring 18*4 mm. in length and 7*5 mm. in 
breadth, and this is the largest scutum seen by me. 

The valves from the Chalk Marl of Cambridge are rather 
small, the largest, a scutum (PI. VIII. fig. 4), being 4*8 mm. 
long and 2*1 mm. broad. 
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Description of valves. All the valves of this speeies are 
eonsi)icuously marked on their outer surface M’ith sharp, 
narrow, steep-sided, prominent ridges parallel to the growth- 
lines, and eaeh of these ridges appears to Imve been formed 
at the completion of eaeh period of growth. In some of the 
specimens from the Alhlan (Ganlt) the spaces between the 
ridges are smootli, and in others they are plainly marked 
with longitudinal ridges ; l)ut, since all the specimens seen 
from the Cenomanian (Chalk Marl) have longitudinal ridges 
and the ornament altogether is more pronounced, it seems 
as if the valves from the Gault with smooth interspaees came 
from a lower horizon than those with ridged interspaces. 
All the valves from the Clialk ^farl are very mncli smaller 
than the valves from the Ganlt. The following descriptions 
arc based on valves from the Gault of Folkestone, bnt any 
distinctive features sliown by tlie valves from the Chalk 
!Marl are pointed out where considered necessary. 

Carina (PI. VII. fig. 19) semieylindrieal, widening gradu- 
ally from the apex to the basal margin, moderately bowed 
inwards, strongly convex transversely, not carinate, basal 
margin slightly concave in the middle. Outer surface orna- 
mented with a number of irregularly spaced, raised, and 
somewhat undulating ridges, wdiich on tlie extremely narrow 
parietes are obliquely upturned ; in some specimens the 
spaces between these ridges are smooth, but in others, espe- 
cially in those from the Chalk Marl, they are plainly marked 
with longitudinal ridges. The apical half of the valve pro- 
jected freely, and on the inner surface this part of the valve 
is marked with growth-lines which extend from the basal 
angles and meet in an acutely rounded angle on a slight but 
well-marked median ridge. 

Rostrum (PI. VII. fig. 15) semiconieal, smaller and pro- 
portionally wider than the carina, widening rapidly from the 
apex to the basal margin, considerably bowed imvards, 
strongly convex transversely, basal margin concave. Outer 
surface ornamented similarly to the carina. The apical half 
projected freely, and on the inner surface this part is marked 
with growth-lines which extend from the basal angles and 
meet below the apex in a wide flatly rounded angle. 

Scutum (PI. VII. fig. 16; PI. VIII. fig. 4) elongately 
triangular, with the basi-lateral portion produced, strougfy 
convex transversely, especially in its apical portion, apex 
acuminate and strongly curved tow'ards the terga ; occludcnt 
margin strongly convex; basal margin about half the length 
of the occludcnt margin, and making with it an aiurlc con- 
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siderahly above a right angle; tergo-lateral margin concave 
in its upper part, the lower part being rounded and pro- 
tuberant. Ba-i-lateral angle somewhat acute, with a sliglit, 
narrow, square-edged extension formed by the projection of 
the ridge extending from tlie apex t ) this point ; this projec- 
tion is extremely prominent in the sciua from the Chal’c 
IMarl (PL VIII. fig. 4). The apico-basal ridge is very con- 
spicuous, being formed of a single ridge in the Gault valves 
and of two ridges in the Chalk Marl valves, and extends in a 
strongly curved line from the apex about midway between 
the outer margins ; it is narrow, being usually about half the 
width of a zone of growth, and has perpendicular sides^ or is, 
as Darwin said, wall-sided ; where the transverse ridges 
cross this ridge it is produced into slight prominences, 
varving iu prominence in different specimens; but in those 
frofn the Chalk Marl the ridge is produced into sharp points. 
A slight ridge extends from the apex near and parallel to ihe 
upper part of the tcrgo-lateral margin, and from this ridge 
the valve is inwardly rounded. Some valves are ridged 
longitudinally, and otliers not, but all those from the Chalk 
iMarl are strongly ridged longitudinally between the trans- 
verse ridges. On the inner surface the occlndent edge is 
broad and fiat, is widest adjoining the top of the pit for the 
adductor muscle, being there nearly half the width of the 
valve, and is marked with growth-lines ; a deep triangular 
furrow, marked with growth lines, lies near the tergal mar- 
gin, and serves for the reception of the scutal angle of the 
tergura ; just below tlie furrow and the fiat occlndent edge 
there is a deep pit for the adductor muscle. 

Tergum (PL VII. fig. IS) subrliomboidal, almost flat trans- 
versely, with a curved, narrow, wall-sided ridge like that of 
the scutum, extending from the apex to the basal angle, 
where it is produced : apical portion much curved towards 
the scuta. The apico-basal ridge is situated about one-third 
the width of the valve from the cariual margin, is only very 
slightly raised where crossed by the transverse ridges, which 
are not so prominent as on the other valves ; iu the valves 
from the Chalk Marl the ridge is produced into prominent 
sharp points. The upper cariual margin is slightly longer 
than the lower, and makes with it almost a continuous 
curve; oecliulent margin slightly concave, shorter than the 
scutal margin. A portion of the valve along the occludent 
margin is ronuded and protuberant to the extent to which 
the valve was overlapped by the scutum ; this raised portion 
is followed by a depression, which is bounded by a slight but 
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distinct ridge \vliicli extends from tlic apex to about tlic 
middle of ilic scutal margin. On tlic inner surface the 
upper earinal edge is Hat and ^vi(]e, and the inner occludciit 
edge is rounded ami narrower, both edges being marked 
with growth-lines. 

Upjfer lalits (PI. VII. fig. 17) a very aeiitc-angled isosceles 
triangle. External siirlaee marked with irregularly sjiaeed, 
slightly undulating, transverse ridges, slightly ujiturncd at 
the lateral margins, and in the single valve seen there are 
feebly marked longitudinal ridges. Tbc growth-lines arc 
eontinued on the inner surface, where they are obliquely 
\iptnrncd, and meet in a raided, sliarp-cdged, median ridge, 
which extends to the ajiex. The portion marked with 
growtli-lincs overlapped tl.c scuta and terga on either side, 
the smooth triangular jiortion being cove red by the coriurn 
or membrane lining the inside of the valves. 

Peduncular jdates (PL VIIL figs. 1-3). There arc fifteen 
examples known, and, although of different sizes, all arc of 
the same type. They have a longitudinally ridged outer 
wall, with from two to three ])rominent transverse ridges, 
and an inwardly jirojecting basal ledge, on the inner extre- 
mity of which is a deep, median, elliptical socket ; the base 
of the inwardly projeeting portion is concave. Except for 
this socket they agree well with some peduncular plates that 
a j) pear to belong to the species Pollicipes (jlabei'y F, A. 
Roenicr. 


Pycnolepas fallax, Darwin, sp. 

(PL Vll. figs. 10-14; PL Vlll. fig. 5.) 

18.;0. Pollicipes Sowerby ; II, Kner, flaidiiiger’s Naturw. 

Abliaiull. Bd. iii. Abth. g, p. oo, pi. v. tig. 1:^. 
l^o0. Pollicipes ylober, F. A. Uoemer; A. Alth, Ilaidinger’s Xatiinv. 

Abliaiidl. Bd. iii. Abth. 2, p. 198, pi. x. fig. :20. 
r 1850. Pollicipes riyidos, J. de C. Sowerby; II. B. Geinitz, Das Quader- 
.^amlsteingebirge, p. lOi^ pL ii. figs. 8 a~c. 

1851. Pollicipes fallcu'j Darwin, Fal. Soc. Mouogr. Foss. Lepadidie, 
p. 75, pi. iv. fig. 8. 

1854. Pollicipes fallax, Darwin, Bay Soc. Monogr, Subclass Cirri- 
pfdia, Balauidce, Syuop. et Index SystematiciLs, p. 038. 

1^54. Pollicipes fallax, Darwin ; J. 51orris, Cat. Brit. Foss. 2nd ed. p. 96. 
1^57. Mitella fallax, Darwin, sp. ; J. Boscpiet, Notice siir quelques 
Cirripedes Terrain Cr^tace Duclie de Limbourg, p. 17, pi. ii. figs. 1-7 
(non pi. ii. figs. 8-12, pi. iii. figs. 1, 2). ' ° 

1804. Pollicipes fallax, A. Kouss, Sitz. d. K. Akad. Wiss. 

Wien, vol. xlix. Ab^h. i. p. 240, pi. iii. figs. 1-6 (? non figs. 12-15). 
1877. PulUcipcs fallax, \^siT\vm; II. Woodward, Brit. Mus7 Cat. Brit. 
Fos.s. Crustacea, ]>. 140. 

18'‘0. Pollicipes fallax, Darwin; Tli. Marssor, Mittlieil. naturw. Ver. 
Neu-Vorpuuiuiern und Biigeii, xii. p. 20 (non pi. ii. lig. 0). 
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1880. PolUci]->es fallax, Darwin ; J. Kafka, Sitz.-Ber. k. Bohm. Gesell. 
WiifS. Praj>- (1885), p. 571, pi. iii. %s. 2, 3 (partim). 

1887. Pollicipes falla.v, Danvin ; A. J. Fritsch and J. Kafka, Crust. 
Bdlimischen Kreide^ p. 10, fig. 17 (partim). 

1888. Mitella fdllaXj Darwin, sp. ; A. Perou, Bull. Sue. Sci. Yoime, 
vol. xli. (1887) p. 267, pi. iii. figs. 5-0. 

1893. Pollicipes fallaXy Darwin ; A. Fritscli, Arch, naturw. Landesd. 
Bohinen, Prague, vol. ix. p. 108, fig. 143. 

1002. PolUcipes fallax, Darwin; A. Wollenian, Abh. k. preuss. geol. 
Landesanst. F. Ileft 37, p. 115. 

1906. Brachylepas fallaxy sp. ; IT. Woodward, Geol. Mag. 

dec. V. vol. iii. p. 340, figs. 5-18, 21-22, 24 (non figs. 10, 20, 23). 

1912. Darwin ; T. H. Withers, Cirripede.s in the 

Norwich Museum from the Norfolk Chalk, studied by Darwin,” 
Trans. Norfolk and Norwich Nat. Soc. vol. ix. p. 300. 

Diag 7 iosis. Capitular valves ridged transversely, but not 
longitudinally, or at least very weakly so. Seuta elongately 
triangular, with a ridge with sloping sides curving from the 
apex to the basi-lateral angle. Terga with a similar ridge 
curving from the apex to the basal angle. 

Distribution, Upper Senonian, B. mucronata-zawQ : Nor- 
wieh and Trimingham, Norfolk ; Clarendon, near Salisbury, 
"Wilts ; I. of Rugen ; Luiieburg, Hanover, A, qiiadratiis- 
zone : East Harnham, near Salisbury, Wilts ; Reims, Franee. 
M. coranginninn-zowe ^ : Quidhampton, near Salisbury, ^Yilts. 
Upper Senonian : Gehrden, Hanover ; ? Plauen, near Dres- 
den ; Ciply and Heure-le-Romain, Belgium; Nagorzani, 
Galicia ; near Lhota Ufeticka, and Chotzen, Bohemia ; 
Balsberg and Kopinge, Scania. 

Type. Of this species Darwin had only scuta and terga ; 
bis figured types'^, the scutum and tergum from the Chalk 
of Norwich, "are in the Norwich Museum, registered respec- 
tively 2153 (lectoholotype), 2153 c. 

Maternal. Further valves, coming from different horizons, 
have been made known by later authors, but we are indebted 
more particularly to Bosquet (1857) and 11. Woodward 
(1906) for our knowledge of the species, especially since the 
valves figured by them are from one horizon. 

So far it can be proved that P.faliax had a rostrum, 
paired scuta, paired upper latera, paired terga, and a carina, 
and all these valves are of the same general type as in 
except that the Carina and rostrum are longer 
and narrower, just as in the other species included in the 
new genus Pycnolepas ) the arrangement of the valves is 

^ See T. II. AVitliers, 1012, Norfolk' and Norwicli Nat. Soc. vol. ix. 
p. 300. 
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precisely tlie same. As to tlie remaining valves that liave 
i)een attributed to tliis species, it is extremely doubtful 
Aviicther they really belong to it, and, in view of the relation- 
ship of this speeies to i\ ruj'tduSj there is good reason to 
believe that it had no lower whorl of valves. 

Bosquet (1857) figured as belonging to this speeies a 
scutum, tergum, earina, rostrum, snbearina, subrostrum, 
an upper latus, and seven valves of the lower whorl. 
IT. AVoodward (190G) hgured eorresponding valves, with the 
exception of the subcariua, but with the addition of two 
cariiial latera, all the valves having been found together in a 
large pyramidal Hint, lie referred ihe speeies to his genus 
Bruch ijlepas. 

Through the kindness of lsh\ R. il. Brydone, F.G.S., 
1 have been enabled to examine the whole of his Trimingbaiu 
specimens of P.fallux that were described by Dr. Woodward 
(190G), In that paper some carinm, rostra, and a supposed 
subrostriim were figured, but, in my opinion, fig. 8 is a 
small earina, and not a rostrum, and the valve figured 
(fig 10) as a subrostriim is merely a young and smaller 
example of a rostrum. Among the valves eolleeted by 
i\lr. Brydone there are small earinse, and there is no reason 
why there should not be correspondingly small rostra. Tlie 
two cariual latera figured as belonging to P fallax really 
belong to Scalpellmn, Hg. 19 being a cariual latus of S,fos- 
sula and fig. 20 being a similar valve of S, maximum ; and, 
although the valve represented by fig. 19 was found attached 
to a earina of P.fidlaXy it certainly does not belong to that 
speeies. It is of almost the same length as the earina, and 
is consequently much too large to have belonged to the same 
individual, as suggested by Dr. Woodward, even if it were a 
valve of the same species. Of the lower latera figured by 
Dr. Woodward, that in the upper figure (Hg. 28) agrees very 
well with the imbricating plates in Brochylepas naissantiy 
and probably belongs to that species ; but the lower figure 
(Hg. 24) represents only the broken apical portion of a 
rostrum of P. fallax^ and on the inner surface ean be seen 
the Hatly rounded growth-lines typical of the rostrum of 
P. fallax and allied species, the growth-lines indicating the 
free projection of the apex. 

In identifying these valves and referring them to Brachy- 
lepas Dr. Woodward evidently overlooked the fact that in 
the type-speeies there is no subrostriim, and that in his 
restoration there is no place for such valves or for the com- 
paratively large cariual latera. 

iG May. N. Hist, Scr. 8. VuL xiv. 
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With regard to tlie so-called subcarinse and subrostra 
figured by Bosquet (1857)^ it is highly probable that they 
also are small examples of cariuje and rostra, and the seven 
supposed lower lateral plates, of whieh two show exteriorly 
a median basal notch, may be referred with more justification 
to Bosquet^s species Brachylepas lithotryoules. 

There is also much uncertainty with regard to the valves 
considered by other authors to belong to the lower whorl of 
P. fallaXj and, in fact, there is no real evidence that P. fallax 
had a lower whorl of valves, for in the absence of any lower 
lateral plates one cannot quite see how this species could 
have had subrostra and subcariua. 

Therefore, in default of more precise evidence to the con- 
trary, 1 prefer to include Pollicipes fallax in the new genus 
Pycnolepas^ with which it more closely agrees. 

According to Mr. Brydoue, P. fallax is by far the com- 
monest of the Cirripedes in the Trimingham Chalk. It is 
met with occasionally in the mucronata-zowQ of Norwich, 
and Dr. H. P. Blackmorc has collected in the neighbourhood 
of Salisbury a single carinaand rostrum from the mucronata-^ 
zone and a single rostrum from the quadratus-TjOWQ, The 
most interesting specimen, one which constitutes the earliest 
record for this species, is a beautifully preserved rostrum 
(PI. VIII. fig. 5) obtained by Dr. Blackmorc from the base 
of the upper third of the M. coranguinum-zowe at Quid- 
hampton, near Salisbury. Although this valve has a median 
ridge and is so much incurved that I think it must be a 
rostrum, it certainly is comparatively narrow for such a valve. 
It has a rather difierent appeai'ance, owing to its being more 
strongly and irregularly ridged than the valves from higher 
hoiizons. 

Measurements. The valves figured in this paper (PI. VII. 
figs. 10-14) measure respectively : — 



Length. 

Breadth. 


mm. 

mm. 

Kostnim 

. ... 14T 

9-2 

Scutum 

. . . . 18-0 

9-2 

Upper latus 

, . . . 12*5 

2-8 

Tergum 

. . . . 15-8 

10*8 

Carina 

. . . . 17-4 

6-5 

? Kostrum (PI. VIll, fig, 5) . . , 

.... 7-7 

8-7 


Only two valves are known to me from the English Chalk 
that exceed the above in size, and these are a tergum from 
the Trimingham Chalk, said by Dr. Woodward (1906, p. 845) 
to be 19 mm. long and 11*5 mm. broad, and a cariua in the 
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Norwicli Museum (2150^) measuring 22*1 mm. in len.iith 
and 7 4 ruin, in brcadtli. These measurements, liONvever_, 
live exc( eded by two vaives in the Geological Department of 
the Britisli Museum, said to be (II. Woodward, 190G, p. 311) 
proha])ly from tlie Ober Quadcr of Plauen, near Dresden. 
They are : — 

Length. Breadth, 
mm. mm. 

Scutum (I. 140u0) 20-2 K>7 

Tergiim (I. 140o2) 23T 10 0 

Description of valves. In tliis speeies the valves are mode- 
rately thiek and eonspieuously marked externally with ra-her 
wide, prominent, transverse ridges, whieh terminate each 
zone of growth, but the valves are not ridged longitudinally, 
or at least only weakly so. The transverse ridges ai’e more 
prominent at the oceiudent margins of the scuta and terga 
and on the lateral margins of the other valves. 

Carina (FI. VII, fig, 14) semicylindrical, slightly or 
modei*atcly bowed inwards, strongly convex transversely, 
not carinate ; basal margin somewhat concave. Outer sur- 
face ornamented with a number of strong but somewhat 
fiattened ridges, which are sometimes fairly regularly 
spaced, but more often irregularly spaced. The apical half 
of the valve projected freely, and on the inner surface 
the freely projecting portion is marked with growth-lines 
which extend from the basal angles and meet in a flatly 
rounded angle below the apex. 

Rostrum (PI. VII. fig. 10) semiconical, smaller and propor- 
tionally wider than the Carina, usually considerably bowed 
inwards, strongly convex transversely, witli a median keel 
feebly marked m some specimens, but not apparent in 
others; basal margin concave. Ornamented externally like 
the Carina. The valve projected freely to nearly halt of its 
extent, and on the inner surface this portion is maiked with 
growth-lines, which extend from the basal angles, and on 
reaching about half the length of the valve turn abruptly 
inwards and downwards, and meet in a concave cui’ve below 
the apex. 

Scutum (PI. 11. fig. VII) elongately triangular, with the 
basi-lateral portion slightly produced, moderately convex 
transversely, apex acuminate and strongly bowed towards 
the terga; oceiudent margin strongly convex ; basal margin 
nearly straight, and at the rostral angle making almost a 
right angle with the lower part of the oceiudent margin ; 
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tergo-lateral margin usually concave in its upper ])art, and 
convex belou. The a})ico-basal ridge is very prominent, 
rather broad, about as broad as a zone of grouth, slightly 
rounded at its summit, has steeply sloping sides, and extends 
in a curved line rather nearer to the tergo-lateral margin. 
Apico-basal ridge not at all produced ^vllere crossed by the 
prominent transverse ridges : the transverse ridges are 
strongly raised, equally spaced, and bend downwards and 
are slightly thickened at the occludeiit margin. A slight 
ridge can be seen extending from the apex to the tergo- 
lateral angle, and from this ridge the valve at the upper 
part of the tergo-lateral margin is inwardly rounded. On 
the inner surface the occludent edge is much thickened, 
broad and flat, is widest adjoining the top of the pit for the 
adductor muscle, being there more than two-thirds the width 
of the valve j it is marked with growth-lines. The inner 
margin of the occludent edge is considerably raised and over- 
hangs the subtriangular depression for the reception of the 
scutal angle of the tergum. 

Tergum (PI. Yll. fig. 13) subrhomboidal, somewhat convex 
transversely, with a curved ridge like that of the scutum, 
from which the sides of valve slope steeply, extending from 
the apex to the basal angle, but not projecting beyond it ; 
apical portion of the valve slightly to moderately curved 
towards the scuta. The apico-basal ridge is situated almost 
in a median line, and is not produced where crossed by the 
transverse ridges. Upper cariual margin usually slightly 
shorter than the lower, both of wdiich meet in a well-defined 
angle ; occludent margin usually shorter than the scutal 
margin, and of about the same length as the upper cariual 
margin. A portion of the valve along the occludent margin 
is rounded and protuberant, and on its inner margin is 
bounded by a depression ; about midway between the de- 
pression and the apico-basal iddge, slight indications can 
be seen in some specimens of an indistinct ridge, evidently 
homologous with that seen in the terga of P. rigidus. 

Upper latus (PI. YII. fig. 12) shaped like a A^ery acute- 
angled isosceles triangle. External surface marked with 
several raised, regularly spaced, and prominent transverse 
ridges, slightly upturned at the lateral margins ; the inner 
lateral margins have a serrated appearance owing to the promi- 
nence of these outer ridges. On the inner surface the growth- 
lines are obliquely upturned, and meet on a very prominently 
raised, sharp-edged ridge, which extends to the apex from 
a point ju^t above one-third the length of the valve from the 
ba;>e. 
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Pf/cnolepas bribunchlj nom. nov. 

(Plato Vll. figs. 5~t); Plate Vlll. fig. G.) 

1839. Pollictpes rii/idus^ ,T. de C. Sowerby ; J. Steeiistrup, Kr0yer s 
Xatiirliist. 'fidsbkrifl, Jkl. ii. p. 404, pi. v. tigs. 24-20 (non P. rujiduaj 
J. do C. Sowerby, 

J8ol. PolUcipcH cleyansy C. U. Darwin (non Lcs-son), Dal. Soc. Monogr. 
Foss. J.epadida?, p. 70, pi. iv. iig. 9. 

1854. Pollicipes eletpins^ (J. K. Darwin, Hay Soc. Monogr. Subclass 
C^rripedia, Dalaiiidie, Synop. et Index Svsteniaticns, p. 039. 

1857. ^liftdla cleycotSy O. U. Darwin, .sp. ; J. Dosquot, Notice snr 
qiielques Cirri pedes dans le Terrain Cretacd du DiicluS do Linibourg, 
p. 14, pi. iii. ligs, o «, h. 

18o5. PvUicipes eletjans, C. 11. Darwin ; .T. W. Salter & II. Woodward, 
Cat. vS: Chart Foss. Crustacea, p. 27, pi. i. fig. 9. 

1912. Potlicipes elepans, C. D. Darwin ; K. D. Nielsen, Medd. Dansk 
geol. Foren. Jkl. iv. p. 32, pi. i. ligs. 18-20, pi. ii. figs. 1-8, 11, 12 
(non ligs. 9, 10, 13 18). 

IXiapnosis, Capitular valves transversely and longitudinally 
ridged. Scuta subtriangular, ^Yitb a broad wall-sided ridge, 
sometimes broader than the tergo-lateral portion, curving 
from the apex to the basi-lateral angle. Terga with the 
apical portion only slightly curved towards the scuta, and a 
similar but narrower ridge extending almost straight from 
the apex to the basal angle. 

Distribution, Danian : Faxe, Denmark ; Ignaberga, Scania. 
]\laestricbtiau : Bemelen, Duchy of Limbourg, Holland, and 
Ciply, Belgium. 

Type, Steenstrup originally described a scutum, tergum, 
and eai’ina of this species as Pollicipes riyidus, J. de C. 
Sowerby. Darwin subsequently described the species as 
new, but inadvertently gave it the name Pollicipes eleyanSy 
already, as he well knew, used by Lesson (1830, Voyage de 
la ‘ Coquillc,^'’^ vol. ii. p. 441 ; 1831, lllust. Zool. pi. xxxix.) 
for a recent species. 

Darwin's material consisted of three scuta, a tergum, and 
two carime received from Prof. Steenstrn}), and of two scuta 
collected by X. P. Angelin. Since Cirripcdes have already 
been named after both Darwin and Steenstrup, I name this 
after Dr. K. Biiinnich Nielsen, to whom we are indebted for 
our present knowledge of the species. 

Dr. J. F. J. llavn has most kindly searched among the 
Steenstrup collection in Coj)euhagen University, and informs 
me that he can identify neither the valves figured by Steen- 
striip as P. rigidus nor those figured by Darwin as P, elegans. 
Prof. G. Holm also writes to say that the two scuta mentioued 
by Darwin as collected by N. P. Angelin are not iu the 
lliksmuscnm, Stockholm. They were probably in the 
Steenstrup collection. 
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It would have been best, perhaps, to have fixed on one of 
Darwin^s speeimens as the holotype of the species, but in 
view of the fact tliat all tlie specimens have been lost si^ht 
of, I reluctantly fix on the scutum here figured (PI. VII. 
fig. 6) as the holotype. 

Material. Only the scutum, tergura, and Carina were 
known to Darwin, but Dr. K. B. Nielsen has collected a 
large number of valves comprising 74 carinte and i^ostra, 
1.29 scuta (81 right and 48 left), 126 terga (64 right and 
62 left), and 9 upper latera. Some of these which he 
figured (1912) include a rostrum and an upper latus. 
Among them are three peduncular plates, which, however, 
show no signs of prominent transverse and longitudinal 
ridges as one would expect them to if they belonged to such 
a highly ornamented species as P. hrilnnichi ; they agree 
more in their ornament with the valves of the species Scilla- 
lepas dorsaidy to which therefore I refer them. The valve 
figured as a carinal latus is a rostral latus of S. dorsata 
(see p. 193). Dr. J. P. J. Ravn sent me from the ]\linera- 
logical iMuseum of Copenhagen University the three j)eduii- 
cnlar plates for examination, but, owing to the fact that the 

carinal latus has been lost, he sent other similar valves 
determined by Dr. Nielsen, and these without doubt are 
rostral latera of S. dorsata. For the specimens of P. briinnichi 
figured in this ])apei’ 1 am indebted to Dr. Nielsen, as also 
for 42 carince and rostra, 43 scuta, 91 terga, and 3 upper 
latera. 

Although Dr. Nielsen records upwards of 300 valves, not 
a single valve has been found that could be referred to a 
lower whorl. 

Meastcrements. This species probably attained nearly to 
the size of P. paronai. To judge from the figures given by 
Dr. Nielsen, the valves measured : — 


Length. Breadth, 
mm. mm. 

Postrum circa 10 0 5-5 

Scutum „ 15*5 7'0 

Upper latus „ 6-0 I'o 

Tergum „ lo'O 8’0 

Carina „ 11*5 4*0 


The valves here figured (PI. YII. figs. 5-9), with the excep- 
tion of the upper latus, are much smaller than the above. 
Darwin (1851, p. 76) records a scutum as measuring 
1‘1 inches in length, which is much larger than that figured 
by Dr. Nielsen. 
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Description of VaJves. The valves of this species have the 
ridges teniiinating each zone of growth mueli raised and 
with steeply sloping sides, the longitudinal ridges also being 
raised and prominent. 

Carina (HI. VI I . fig. 9) semicylindrical, widening gradu- 
ally from the apex to the basal margin, moderately bowed 
inwards, strongly convex transversely, not carinate, basal 
margin slightly concave. Outer surfaec ornamented with a 
number of prominent transverse ridges erossed by longitu- 
dinal ridges, which present a goffered appearance where they 
meet. The apieal portion projected freely for more than a 
third the length of the valve, and this part is marked with 
growth-lines, whieh extend from the basal angles and meet 
in an acutely rounded angle below the apex ; the inner 
lateral edges are somewhat thiekeued for about one-fourth 
the width of the valve. 

Rosti'uin {\t\. VII. fig. 5) semiconieal, smaller and propor- 
tionally wider than the carina, widening rapidly from the 
apex to the basal margin, considerably incurved, strongly 
convex transversely, basal margin slightly convex. Outer 
surface with ornament similar to that of the carina. The 
apical half projected freely, and on the inner surface this 
part is marked with growth-lines that extend from the basal 
angles and meet in a rounded angle below the apex ; the 
inner lateral edges are somewhat thickened to about one- 
third the width of the valve. 

Scutum (PI. VII. fig. 6j PI. VIII. fig. 6) subtriangular, 
strongly convex transversely, apex acuminate and strongly 
curved towards the terga; occludent margin usually strongly 
convex ; basal margin almost straight, about half the lengtii 
of the occludent margin, and nmking with it an angle slightly 
above 90^; tergo-lateral margin usually strongly concave in 
its upper part, and varying from straight to strongly convex 
in its lower part, which forms nearly a right angle wdth the 
basal margin. Easi-lateral angle generally slightly produced 
and obliquely truncated, the projection being formed by the 
apico-ljasal lidge. This ridge is a conspicuous feature, and 
extends from the apex in a slightly curved line, much nearer 
to the tergo-lateral margin. It is niueh raised, flat-topped, 
has perpendicular sides, is wider in most valves than a zone 
of growth, in some much w ider, and even wider than the 
tergo-lateral portion of the valve (see PI. VIII. fig. 6). It is 
formed of longitudinal ridges varying in number from two 
to five. An almost imperceptible ridge extends from the 
apex almost parallel to the upper part of the tergo-lateral 
margin, and from this ridge the valve is strongly rounded 
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inwards. Outer surface ornamented with strongly marked, 
raised, transveise ridges, crossed by well-marked longitu- 
dinal ridges. On the inner surface the occludent edge is 
very broad and flat, is widest adjoining the pit for the 
adductor muscle, being more than half the breadth of the 
valve, and is marked with growth-lines. An elongately- 
triangular furrow, marked with growth-lines, is situated 
above the pit for the adduetor muscle, and is bounded by 
the upper part of the inner occludent edge, and this furrow 
serves for the reception of the scutal angle of the tergum. 

Tergum (PI. VIL fig. 8) subrhomboidal, slightly convex 
transversely, with an almost straight, wall-sided ridge, much 
narrower than that of the scutum, extending from the apex 
to the ba-al angle, where it is produced and truncated ; 
apical portion scarcely curved towards the scuta. Theapico- 
basal ridge is situated almost centrally, and where crossed 
by the transverse ridges is produced into sharp points. 
Upper carinal margin slightly convex, and the occludent 
margin slightly concave, both being about the same length, 
and shorter than the lower carinal and seutal margins, which 
also are of about the same length. A portion of the valve 
is rounded and jirotuberant along the occludent margin, to 
the extent to which the valve was overlapped by the scutum ; 
this rounded margin is followed by a wide depression 
bounded by a more or less distinct ridge extending from the 
apex to about the middle of the scutal margin. On tlie 
inner surface the upper carinal edge is flat, and the inner 
occludent edge rounded and narrower, both edges being 
n.arked w ith grow th-lines. 

The upper latus (PI. YII. fig, 7) has the shape of a very 
acute-angled isosceles triangle. Externally it is marked w ith 
irregulai', undulating, raised transverse ridges, abruptly 
upturned at the outer margins : these ridges are crossed by 
prominent longitudinal ridges which give to them a goffered 
appearance. 4 he growth-lines are continued on the inner 
surface and meet on a raised, sliarp-edged, median ridge, 
wliich extends to the apex ; this ridge fitted betw^een the 
scuta and terga, the valve on either side overlapping the 
scutum and tergum, while the smooth triangular part at 
tlje base w as covered by the corium or membrane lining the 
ins de of the valves. 

Pgcnolepas paronai, de Alessandri, sp. 

(Plate Vll. figs. l-4<.) 

ISOo. Pollicipes paronat, de Alessandri, Tloll. Soc. Geol. Ital. vol. xiii. 
p. 2G0, pi. i. figs. 6 (r f. 
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190G. Potticipes paronniy do Alessandri, PalreoDt. Ital. vol. xii. p. 248, 
pi. xiii. li^s. 1-‘J. 

Diaynosis, Capitular valvc.s with closely set, somcwliat 
flattened^ transverse and longitudinal ridges^ the longitudinal 
ridges oil the scuta and terga being fine, wavy, and radiating 
from the apico-hasal ridg(\ Scuta elongately triangular, 
witli a broad, flattened, steep-sided ridge eurving from the 
apex to the liasi-Iateral angle. Terga with the apieo-basal 
ridge narrower than that of the scutum, almost straight j 
tiie apex not at all incurved. 

Distribution. Oligocene (Aquitauian) : Chieri, Turin, Italy. 
^Miocene (Helvetian) : Colli di Torino, Baldissero, and 
Sciolze, Turin, Italy. 

Type. Prof. G. de Alcssandri founded this species on 
C'^rime, scuta, and terga which are in the colleetion of 
Count Luigi di Rovasenda, and of these I fix on the scutum 
(figs. 8 ciy b) as the holotype. Prof, de Alessandri sub- 
sequently figured similar valves, but among the carinse 
included (19UG, pi. xiii. fig. 9) a rostrum of the species. 

Material. Count Luigi di Rovasenda and Prof. G. de 
Alessandri kindly sent me the following valves of this 
species: — 3 scuta, G terga, and 2 rostra. I am also in- 
debted to Prof. C, F. Parona for allowing me to borrow the 
two carinae and the rostrum (figured, Alessandri, 190G, 
pi. xiii. figs. 7-9) which are in the Geological ^Museum of 
the Royal University of Turin. 

Measurements. This is the largest species of the genus, 
and Prof, de Alessandri gives the following measurements 
for the valves described by him : — 


The tergum here figured (PI. A^'ll. fig. 3), when complete, 
must have measured at least 30 ram. in length, and its 
breadth is 19’2 mm. Prof, de Alessandri (190G, pi. xiii. 
fig. 9) figures a rostrum as a caidna, and this valve is 
11 2 mm. in length and 7 4 mm. in breadth. The rostrum 
here figured (PL VI 1. fig. 1) is broken at the apex, but its 
length must have been at least 17 mm., and its greatest 
breadth is 9*2 mm., even though the valve is broken at each 
basal angle. 

Description of Valves. In this species the transverse ridges 
terminating each zone of grow th are closely and irregularly 


Length. Breadth. 


mm. mm. 


Scutum 

Teiguiu 

Carina. 


24’5 IGO 

29-0 17-0 

220 lO'o 
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set, and linve their edges somewhat rounded and flattened. 
The longitudinal ridges are also soniewliat flattened, and on 
the scuta and terga have a wavy appearance and radiate 
from tlie apico-basal ridge. 

Carina (PI. VII. fig. 4) semicylindrical^ widening gradually 
from the apex to the basal margin^ slightly to moderately 
bowed inwards^ strongly convex transversely, not carinate, 
basal margin almost straight. Outer surface ornamented 
with a number of prominent, but somewhat flattened trans- 
verse ridges, crossed by fine, rounded, closely set, longitudinal 
ridges. The apical portion projected freely for less than a 
third of the length of the valve, and the portion is marked 
with growth-lines which extend from the basal angles and 
meet in a rounded angle below^ the apex ; the inner lateral 
edges of the valve are somewhat thickened for about one- 
fourth the width of the valve. 

Rostrum (PI. VII. fig. I) semiconical, smaller and propor- 
tionally wider than the carina, widening rapidly from the 
apex to the basal margin, moderately bowed inwards, strongly 
convex transversely, basal margin concave. Outer surface 
ornamented similarly to the carina. On the inner surface 
the lateral edges of the valve are thickened, the median third 
of the valve forming a deep hollow between ; the apical 
half of the valve projected freely, and this part is marked 
with grow4li-lines which extend from the basal angles and 
meet in a rounded angle below the apex. 

Scutum (PI. VII. fig. 2) elongately triangular, proportion- 
ally narrow, almost flat transversely, apical portion much 
bowed towards the tergum, narrow, and acuminate; occludent 
margin strongly convex; basal margin less than half the 
length of the occludent margin, and forming with it an angle 
slightly less than 90° ; tergo-latcral margin strongly concave 
in its upper part, its lower part being rounded and somewhat 
protuberant. Basi-lateral angle, where the apico-basal ridge 
slightly projects, is obliquely truncated. The apico-basal 
ridge extends in a strongly curved line from the apex, rather 
nearer to the tergo-lateral margin; it is flatly rounded 
transversely, has steep, but not perpendicular sides, and is 
more than twice as wide as a zone of growth. Along the 
tergal margin the valve is inwardly rounded, but there does 
not appear to be any trace of a ridge. Outer surface orna- 
mented with a number of prominent transverse ridges, the 
interspaces of which are marked with raised transverse lines ; 
the transverse ridges are crossed by fine, wavy, longitudinal 
ridges radiating from the apico-basal ridge. On the inner 
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surface the occludent edge is very broad and flat, and is 
■widest at a ])oiut well al)ove tlie ])it for tiic adductor muscle, 
wliere it is more than half tlic width of the valve ; an almost 
flat triangular portion of the valve near the tergal margin, 
bounded by the raised inner occlndcnt edge, is marked with 
growth-lines, and this part served for the reee|)tion of the 
scntal angle of the tergum ; the adductor muscle pit lies 
below the inner occlndcnt edge, but above the j)it tlierc is a 
comparatively wide sloping portion of the valve between it 
and the triangular portion which received the tergnm. 

Ter yum (PL VII. fig. 3) snbrhomboidal, moderately convex 
transversely, with a straight steep-sided ridge, much narrower 
thnn that of the scutum, extending from the apex to the 
basal angle, wlicre it is produced ; apical ])ortion scarcely 
curved towards the scuta. The apico-basal ladge is situated 
rather nearer to the tergal lateral margin, and where crossed 
by the transverse ridges is somewhat raised. Upper carinal 
margin convex, nearly straight, and about the same length 
as the scutal margin ; occlndent margin convex and of about 
the same length as the lower carinal margin. A compara- 
tively wide portion of tlie valve along the occludent margin 
is slightly raised and rounded, and slightly protuberant 
at the scutal angle; the raised portion is followed by a 
depression from whicdi the valve rises to meet an indistinct 
ridge or fold in the valve extending from the apex to about 
the middle of the scutal margin. On the inner surface a 
considerable portion of the valve at the inner occludent and 
upper carinal edges is flat and marked with growth-lines, 
the inner occludent edge being the narrowest. 

Upper latus unknown. 


Pycnolepas scalaris, sp. n. (Plate VIII. figs. 7-10.) 

Diagnosis. Upper whorl of valves transversely and longi- 
tudinally ridged ; the transverse ridges are produced into 
sharp spines, where they are crossed by longitudinal ridges. 
Scutum triangular, with no apico-basal ridge, and growth- 
lines not upturned on the tergo-lateral half of the valve. 
U])per latus long and narrow. Tergum unknown. 

Material. A right scutum, two rostra, and an upper latus. 
liolutijpe. The rostrum (PI. VIII. fig. 7). 

. Horizon and locality. Cenomanian, Chalk Marl : near 
Cambridge. 

Measurements. This species is one of the smallest of the 
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Ivuown fossil Cirripedcs^ and its valves are most beautifully 
ornamented. They measure respectively : — 

Length. Bi*eadtli. 
mm. mm. 


r{ostrum (holotype) 1*9 1*3 

]’ostrura 1*1 0*8 

Scutum 2*0 1*3 

Upper latus 2*4 1*2 


Description of Valves. Scutum (Pl.YIII. fig. 10) triangular, 
slightly convex ; apical portion inclined from the opposing 
scutum, acute, and cursed towards the terga. Basal margin 
almost straight; occludent margin convex; tergal margin 
concave. Outer surface ornamented with fine transverse 
ridges wliicb are not upturned on the tergo-lateral half of 
the valve. Y^here the transverse ridges are crossed by the 
longitudinal ridges, they are produced, into short sharp spines, 
which project outwards but not across the transverse ridges. 
On the inner surface is a shallow pit for the adductor 
muscle. 

Rostrum (PI. YIII. fig. 7) semiconical, slightly bowed in- 
wards, basal margin semicircular, somewhat concave. Inner 
surface thickened near the inner margins, and marked by 
growth-lines which are continued under the apex to nearly 
half the extent of the valve. Outer surface ornamented with 
transverse ridges. On the larger specimen these ridges are 
crossed by about seven longitudinal ridges, and are there 
produced into short spines, similar to, but more pronounced 
than, those on tlie scutum. Two of the longitudinal ridges, 
which occupy a submedian position, are much thicker than 
the others. On the smaller example the longitudinal ridges 
are not so ajiparent. 

Upper latus (PI. YIII. fig. 9) a very acute-angled isosceles 
triangle, slightly bowed inwards. The outer surface is 
ornainented with prominent transverse ridges which bear 
short spines arranged in longitudinal rows, and these spines 
arc evidently produced by longitudinal ridges crossing the 
transverse ridges as in the other valves. Except for tw^o 
strong ridges in a median position, the longitudinal ridges 
are not apparent between the transverse ridges. On the 
inner surface the growth-lines meet on a raised, sharp-edged, 
median ridge, which extends from about the middle of the 
valve to the apex. The valve therefore overlapped the scuta 
and terga to about half of its extent. 

Structure and Affinities. This species is referred to the 
genus Ppcnolepas with some doubt, for, although the rostrum 
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and upper latiis arc of the same type as tliose of tlic other 
species of the j^enns, tlie scutum is quite unlike that of any 
of them ; the tergum is not known. In tlic sentum there 
is no prominent apieo-hasul ridj»e, and the "rowtli-lines do 
not dill'erentiatc the ocelndcnt portion from the ter^o-lateral 
portion as in the other species. In fact, if the ornamentation 
Iiad not been so strikingly similar to that of the other valves, 
one would doubt its belonging to the same species. Some 
hundreds of separate valves of different species have been 
obtained from the Chalk ^larl of Cambridge, but none have 
been found to agree in ornament except the above valves, so 
the probability is that, despite the different form of the 
sentum, all these valves belong to the same siiceics. In form 
the scutum approaches that referred by Boscpiet to his 
Brackylepas Jit hot ry aides, but in that species the valve is 
comparatively thick and massive, is quite different in the 
structure of its inner surface, and can readily be distinguished 
by its Hat and coarse longitudinal ridges. The rostrum and 
upper latera arc similar in form to those of l\ riyidus, 
1\ bviinmchi, and F , paroiiai, but can be distinguished by 
the much more widely-spaced longitudinal ridges, and the 
spiuose appearance of the valves. 

Structure of the Species 0 / Pycnolepas. 

Ill my paper on Brachylepas cretacea^^ (Gcol. ^lag. 191 .2), 
the species Follicipes fallax, Darwin, which had been referred 
by Dr. li. Woodward to his genus Brachylepas, was left out 
of consideration. This was done chiefly because it seemed 
probable that to whatever genus P, falluXy Darwin, belonged, 
the species Follicipes paronai, Alessandri, P. elegauSy Darwin 
( = P. briinnichi)y and P. rigidus, J. de C. Sowerby, belonged 
also. An examination of the known valves of these three 
species seemed to show that they were related in form, 
structure, and disposition, and were precisely similar to the 
corresponding valves in P,fallax, 

P. paronaiy P. elegaus, and P, rigiduswQve represented by 
carina*, scuta, and terga, and if similaidty in shaj^e and 
structure Avere criteria, one would exjiect to Hnd that these 
three sjiecies had a huge rostrum and a long and narrow^ 
upper hiius, as in l\falJax, This conelnsion, strengthened 
by the fact that P. rigidus occurred in the Gault clay, made 
it seem advisable to wash such material as could be obtained, 
in the hope of finding the rostrum and upper latus of 
P. rigiduSy and these vahes were eventually found and 
proved to be similar in shape to those of P. fcdla.c. Noav 
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that tlie rostrum of P. rigidus is known, it is easy to see 
that some of the valves of this species, hitherto considered to 
be smaller and wider carinte, are really rostra ; several 
specimens are in the Geological Department of the British 
j\I nseiira. With regard to P. i^aronai, it is clear to mc^ from 
an examination of the specimen, that the valve figured by 
Prof. G. de Alessandn (1906, Palseoiitogr. Ital. vol. xii. 
pi. xiii. fig. 9) as a cariiia of P. garonai is not a carina but 
a rostrum. A further specimen, which leaves no doubt as 
to its being a rostrum, was among the valves given to me by 
Count Luigi di Rovaseuda ; it is particularly like that of 
P. rigidus, and agrees in being wider in proportion to its 
length than is the carina. Up to the present, however, the 
upper latus of P. paronai has not been found. 

There remained, then, P. elegans, Darwin, in which the 
carina, scutum, and tergum only were known, but Dr. K.. 
Brunnich Nielsen has since figured (1912, Meddel. Dansk 
geol. Foren. Bd. iv. p. 32, pi. ii. figs. 1-3, 11-12) a rostrum 
and an upper latus of P. elegans similar in shape to those of 
I\fallax, P. rigidusy and P. paro7iai. 

It is therefore proved that in P. fallax, P. rigidus, 
P. elegans, and, except for the missing upper latus, in 
P. paronai also, the capitular valves agree in number, 
structure, and disposition. 

The most important evidence, how ever, in connection w ith 
these species is afforded by the 15 peduncular plates that 
were found on three different occasions with valves of 
P. rigiduSy and undoubtedly belong to that species. The 
circumstances in which these plates were found (see p. 172) 
justify the conclusion that in P. I'igidus, and by inference in 
P. fallax, P. elegans, and P. paro7iai, there w^*re only 8 valves 
to form the capituluin, and that the peduncle was formed of 
plates similar to those of P. rigidus here figured. 

In support of this conclusion, it should be borne in mind 
that only the smaller examples of carinee and rostra of 
P. fallax have been mistaken for subcarime and subrostra, 
and therefore elements of a lower whorl ; no lower lateral 
plates have ever been found to substantiate the claim that 
that species had a lower whorl. It is also of significance 
that among upwards of 300 valves of P. elegans, as has 
already been pointed out, there was found not a single valve 
of a lower whorl. 

Moreover, no valves of a lower whorl of P. paronai have 
been found. This is the largest species of the genus, the 
terga attaining nearly 1^ inches in length, and if low^er 
lateral plates had been present they would have been com- 
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paratively large and less likely to l )0 overlooked. It is true 
that the upper latus P . puronai has not yet been Foundj 

but this probably being long and narrow would Ijc more 
liabb" to IVactnrc. jNIost of the valves of this speeies arc 
niucb fraclnred. 

^riie ca|)itnlur valves of Pycnolepas agree with those of 
Bravhylepas in number and disj)osition, but differ in the far 
less width of the earina and rostrum. The main difference 
from Brack f/tepos lies in the plates of the peduncle, for these 
are all of one ty])e, and could not have formed a series of 
whorls as in Brachylepas. in any case there is a great 
strnctm-al difference from Brachylepas, and since the speeies 
differ f/om those of the typical Pollicipes in the small 
number of valves to the capitulum, they are placed in a new 
genus Pycnolepas. 

AVith respect to the scuta, P. riyidus is distinguished by 
the narrow, wall-sided, apico-basal ridge and in the pro- 
duction of the basi-lateral portion of the valve. P.fallax is 
readily distinguished by the apico-basal ridge having a sharp 
edge with slo|)ing sides, as well as by the absence of longi- 
tudinal ridges. P.paronai and P.hriinnichi both have a 
very broad apico-basal ridge, but while in P. brunnichi it is 
much raised, flat-topped, and with perpendicular sides, in 
]\ paronai it is flatly rounded. The scutum of P. 
is further distinguished by the wavy longitudinal ridges 
l adiating from the apico-basal ridge, and that of P briinnichi 
in being less elongate than that of the other species. 

In the terga P. is at once distinguished by the apico- 
basal ridge having sloping sides : this ridge in P. ric/idus is 
narrow and has perpendicular sides ; \wP. paronai it is only 
slightly broader than in P. rigidus^ but the valve can be 
distinguished by the straightness of the ridge. P, paronai 
differs from P. brunnichi in the presence of w^avy longi- 
tudinal ridges radiating from the apieo-basal ridge. 

Seguenza (1876, Atti Acead. Pontaniana, vol. x. p. 395) 
doubtfully referred Pollicipes rigidus and P. elegans ( = P. 
briinnichi)^ together with P. gracilis, P.validus, and P. dor- 
satus^ to his genus Scillcelepas. Alessandri, however (1906, 
Paheont. Ital. vol. xii. pp. 249, 264), judging mainly by the 
form of the scuta, consiclercd that P. elegans and P. rigidus 
could not be referred to Scillcelepas, but that they agreed 
much more closely in the form of the scuta with Pollicipes. 
He therefore referred the species P. rigidus and P. elegans, 
together with P.fallax and P. paronai, which have a precisely 
similar form of scutum, to the genus Pollicipes. In Scillce^ 
lepas the upper whorl consists of 5 valves, namely, earina. 
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paired scuta, and paired terga. The subsequent discovery, 
therefore, of the upper latera in the species F. fallax, P. 
eleaans, F, rlgidns, as well as a large rostrum in tliose sjjecics 
and in ,P. paronai. shows quite couclLisively that they cannot 
be referred to Scilhelepas, These species, for reasons pre- 
viously given, are now referred to the new genus Ft/ cool epos. 
Follicipes chy'satiis, which was tentatively referred to Scillce- 
lepas by Seguenza, is now definitely proved to belong to it 
(see p. 198), and since F.validus is evidently an allied form, 
there now seems to be more justification for its reference 
to Scilhelepas, F. gracilis is regarded as a synonym of 
F, validus. 

Genus Calaxtica. 

1825. Calautica, Gray, Annals of Philosophy (n. s.), vol. x. p. 101. 

1907. Calautica, Pilshry, P)ull. U.S. Nat. Miis. no. CO, p. 8. 

1908. Culaniica^ Pilsbry, Proc. Acad. Nat. Sci. Philadelphia, p. lOG. 

1913. Calantica, Withers, Proc. Zool. Soc. Loudon, p. 942. 

Capituliim with two whorls of valves, the upper comprising 
paired scuta, terga, and a carina, the terga occupying the 
whole of the space between the scuta and carina ; lower 
whorl comprising three pairs of latera, a rostrum, and a siib- 
carina. Umbo in all valves apical. 

The Oriental group, called by Pilsbry (1908), Calantica, 
s. str., has the lower whorl low and wide, small, not con- 
cealing the bases of the valves of the upper whorl. 

Subgenus Scijlljelep.\s. 

1876. Scillctlepasj Seguenza, Atti Accad. Pontaniana, vol, x. p. 390. 

1907. SciUcelepas^ Pilsbry, Bull. U.S. Nat. Mus. no. GO, p. 9. 

1908. Scillceiepasj Pilsbry, Proc. Acad. Nat. Sci. Philadelphia, p. 106. 

Valves of the lower whorl large, high, and incurved, and 
overlapping the bases of the valves of the lower whorl. 
Umbo in all valves apical. 

Calantica {Scillcelepas) dorsata, Steenstrup, sp. 

(Plate VIII. figs. 12-23.) 

1839. Follicipes dorsa'us, J. Steenstrup, Kr^yer s Naturhist. Tidsskrift, 
Ed. ii. p. 411, pi. V. lig. 27. 

1839. Follicipes valulus^ J. Steenstrup, tom. cit. p. 412, pi. v. fig, 30. 

1851, Follicipes dovsntusj J. Steenstrup: 0. 11. Darwin, Pal. Soc. 
^lono^w. Foss. Lepadidie, p. 69, pi. iv. figs. la-f. 

1854. Follicipes dorsatus, J. Steenstrup; C. E. Darwin, E;iy Soc, 
Monogr. Subclass Cirripedia, Balanidce, Synop. et Index Syste- 
niaticus, p. 638. 


(^rehiceoua and ^/’eriinr// ( impedes, lUo 

11Hl\ PoUiciprs (iorsnfusy J. ; K. H. Xiel.sen, rin ij^edienio 

i Daiiinarks Dnnien-Ailu jriiigor, Mi.-ddel. iJaiisk. ^^eol. I'oren. Jid, iv. 
Heft i. p. 30, pi. i. (ijrs. 1-13, 17 (non 14 10), 

1912. Pollicipes eleyans^ Darwin ; Iv. 11. Nielsen, tom.cit. p. 32, id. ii, 
lijrs. 9, 10. 

Diagnosis, Valves sinootli, strong, and thick. Scuta 
approaching in sliapc an equilateral triangle; oceludcnt 
margin e.\teriorIy tliiekened to Ibrni a ronuded ridge; hasi- 
latoral angle widely truneated, equalling half the length 
of the basal margin ; tergo-lateral portion, formed by the 
njitnrned growth-lines, extremely narrow. Terga witli a 
straight wide ridge, with steep sides, extending from the 
apex to the basal angle, whieh on the sental side is obliquely 
truncated. Valves of lower whorl large, subtriangular, liigh, 
and inenrved. 

Distribution, Danian : Faxe, Denmark. 

Tijpe. Stcenstrnp (1839) oiigiiially founded this speeies 
on a tei'gura, but iiieliided in his Pollicipes validus a seutiim 
of the speeies. Darwin (1851) subsequently tigured a 
sentum, tergum, and earina. All the foregoing specimens 
iJiould be in the University of Copenhagen, but at present 
only the earina figured by Darwin (1851, pi. iv, figs, d a-c) 
can be identified, and this is in the Mineralogieal Museum. 

Material, Dr. K. Briinnich Nielsen has reeently colleeted 
a number of valves of this speeies, eomprising 18 earinee, 
d8 seuta, 41 terga, and 37 valves of the lower whorl. Of 
those he figured (1912) a seutum, tergum, and a earina, 
together with eertain valves of the lower whorl. He ineliuled 
with the latter a carinal latus of a Scalpellum (pi, i. figs. 
14-10), under P, elegans a rostral latus of P, dorsatus (pi. ii. 
figs. 9, 10), and (pi. ii. figs. 13-18) some peduneular plates 
which I believe to belong to P, dorsatus, since they agree 
more with the ornament of the valves of that species. 
Through the kindness of Dr, J. P. J. Ravn, I have been 
able to examine the valves of this speeies figured by Dr. K. 
B. Nielsen, together with a series of valves of the lower 
whorl, all of whieh are in the ^Mineralogical Museum of the 
University of Co])enhagen. A further series of seven valves 
of the lower whorl has been presented by the Copenhagen 
University to the Geologieal Department of tlie British 
JMuseum, and these are registered I. 15868-1, 15874. For 
the specimens here figured, I am indebted to Dr. K. B. 
Nielsen, as well as for a earina, 3 seuta, 2 terga, and a 
subcarina. 

Measurements, This is a eomparatively large species, and, 
Ann, ct’ Mug, X, Hist, ^er. 8 . Pol, xiv. 13 
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to jnd^c from the lengtli of tlie valves kno\vii to me, the 
capitiilmii must have attained a length of at least 85 mm. 
Dr. Briinnicli Nielsen (1912, pi. i. fig. 12) gives a figure of 
a tergnm, which measures 30 mm. in length, although the 
apex of the specimen is slightly broken, and his scutum 
(pi. i. figs 4-5) has a lengtli of 19'7 mm. The carina here 
figured (PI. VI 11. fig. 12) would, if complete, measure (juite 
80 mm. (it now measures 27 mm.). The valves of the lower 
wliorl and the larger of the peduncular plates here figured 
(IM. VIII. figs. 10-23) measure respectively: — 



Length. 

Breadth. 


nim. 

in in. 

nostrum 

4*2 

3 0 

Ilostral latus (right) 

8*7 

50 

JNledian latus 

88 

4-8 

Siibcarina 

2-6 

3-4 

Cariual latus 

2-8 

2-5 

Peduncular plate 

1-7 

11 


The largest rostral latus is that figured by Dr. Nielsen 
(1912, pi. i. figs. 0-8) as a carinal latus, which has a length 
of 5 mm. and a breadth of 8*5 mm. 

Senhm (PI. Vlll. figs. 14, 15) triangular, with the basi- 
lateral aJigle widely truncated, considerably convex, breadth 
about three-rjuarters the length, apex acute, and only slightly 
curved towards the terga. Occludent margin slightly convex, 
forming rather less than a right angle with the slightly 
convex basal margin. Tergo-lateral margin usually slightly 
concave; a narrow slip is formed along it by the upturned 
growth-lines, and this is abruptly bent inwards, the inner 
margin of it forming a sharp ridge on the inner surface. 
The margin of the truncated basi-lateral angle is almost 
half the width of the basal margin in the larger valves. 
Along the occludent margin a narrow portion of tlie valve is 
raised to form a rounded ridge, and two further ridges 
(‘xtend from the apex — one to a point about midway on the 
basal margin, and the other, which is rather less })rononnced, 
to the lowest point of the truncated basi-lateral angle. On 
the inner surface there is a deep pit for the adductor muscle ; 
the inner inturned tergal edge is concave, and evidently 
served for the reception of the terguni ; the inner occludent 
edge is of the same width throughout. Above the pit for 
the adductor muscle, there is a triangular depression, 
hounded by the iiii.er edges of the tergal and occludent 
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Ter(jum{V\, VIII. fig. 13) sul)rhoml)oidal, elongate, mode- 
rately eon vex transversely ; occludent and ii|)j)er carinal 
margins forming together less than a right angle, and they 
are al)Out liaU' the length of the lower carinal and seiital 
margins. A Hat-topped ridge, miicli steeper on the carinal 
side, extends in an almost straight line from the ape.x, widens 
eousidcrably towards the basal maigin, and its obliquely 
truncated cxtremiLy is almost parallel to the upper carinal 
margin. 

Carina (PI. VIII. fig. 12) much elongated, slightly bowed 
inwards or outwards, Hatly arched transversely, obscurely 
carinate, with its basal margin almost reetangiilar. 'Phe 
apical half of the valve is nnieh tliickened, and its inner 
portion is flat and in line with the lateral margins ; a eorn- 
paratively wide portion of the lower part of the valve at the 
inner margins is marked with growth-lines, showing that 
the valve overlapped the terga to some extent. 

Rostrum (PI. VIII. fig, 18) triangular, not quite so wddc as 
high, strongly convex transversely, with the apical half 
strongly incurved, and a wide, prominent, rounded, median 
ri<lge extending from the apex to the slightly convex basal 
margin, wdiere it is slightly produced. On the inner surface 
there is a central depression evidently serving for the 
reception of the rostral angles of the scuta ; and a slight 
ridge extends from each lateral angle to a point about one- 
third of the length of the valve from the apex, and above 
this ridge the valve is marked by growth-lines, which show 
that the valve overlapped the scuta to some extent. 

Rostral latus (PI. VIII. figs. 17, 19) obliquely triangular, 
about one and a half times as wide as high, strongly convex 
transversely^ with the apical half strongly incurved, basal 
margin concave in the middle. On the inner surface a well- 
defined ridge extends from the apex to about half the length 
of the valve, and is there met by two fiirther ridges extending 
from each basi-lateral angle; the valve is thus divided into 
thi’ee almost equal portions, of which the basal one is 
smooth, and the two upper portions are marked with growth- 
lines and must have overlapped the rostrum and median 
latus respectively. 

Median latus (PL VIII. fig. 20) obliquely triangular, 
slightly wider than high, almost fiat transversely, with the 
apical portion very slightly incurved, and the lateral margins 
somewhat raised to form flat-top^jed ridges. On the inner 
surface the valve is divided off by ridges, as is the rostrum, 
except that the median ridge extends only one-third the 
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leu^th of tlie valve from the apex; the inner portions of 
the valve are mneh less eoneave than in the rostrum. 

Carinal laUis (PI. YIIT. fig. 16) obliquely triangular, almost 
flat transveisely, with a strong median ridge extending from 
the apex to the basal margin, apieal portion slightly ineurved, 
basal margin convex. On the inner surface a ridge extends 
from each basi-lateral angle to a point slightly over one- 
third the length of the valve from the apex, and above this 
ridge the growth-lines meet on a median ridge which is 
more strongly marked in this valve than in the other basal 
la ter a. 

Subcaruia (PL VIII. fig. 21) triangular, almost symmetrical, 
without a median keel, not so strongly convex transversely 
as the rostrum, somewhat constricted near the middle, with 
the a*pical portion incurved and the basal margin straight. 
On the inner surface a slight ridge extends from the apex 
to a point nearly one-half the length of the valve from the 
apex, and then to each basi-lateral angle. The upper 
portions marked with growth-lines must have overlapped 
each carinal latus. 

Peduncular plates (PL VIII. figs. 22, 23). These are sub- 
triangular, with rounded apex and rounded basal margin ; 
slightly convex transversely, and slightly incurved. Outer 
surface smooth, except for a few flatly rounded, transverse 
ridges. On the inner surface the lower part of the valve is 
smooth to a varying extent, the upper portion being marked 
with gi'owth-lines, showing that this part of the plate over- 
lapped the contiguous plates. 

Calantica {ScUledepas') valida^ Steenstrup, sp. 

(Plate VIII. fig. II.) 

1799. Bee de Seebe {LoUgo cahnar)^ Faujas de Saint-Fond, B., 
Histoire naturelle de la inontagne de St. Pierre, p. 112, pi. xix. 
fig. 1. 

1802. Bek van Loligo calmar (niaar van eene onbekende soort), 
Traduction Ilollandaise de Faujas par Pasteur, Natuurlijke Histoire 
van den St. Pietersberg, p. 150, pi. xix. fig. 1. 

1839. Follicipes mlidiis^ J. Steenstrup, Kr^ver’s Naturbist. Tidsskiift, 
Bd. ii. p. 412, pi. V. figs. 28, 29, 29^ 31, 32 (non fig. 30L 

1841. Follicipes graciliSf F. A. Boenier j Norddeutseben Kreidegeb. 
p. 104, pi. xvi. fig. 14. 

1850. Follicipes gracilis^ Boeruer; H. B. Geinitz, Das Quadersand- 
steingeb. p, 100. 

1851. Follicipes validus^ Steenstrup ; C. B. Darwin, Pal. Soc. Monogr. 
Foss. Lepadidae, p. 68, pi. iv. fig. 2. 

INjI. Follicipes gracilis, F. A, Boemer; C. B. Darwin, tom. cit. p. 69, 
pi. iv. fig. 3. 
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18*5 PolUcipes validH:^, Steeustnip ; C. II. Darwin, Ray Soc. Mono^r. 
Subclass Cirripedia, Balaiiidtc, Syiiop, et Index Systematicus, 
p. C;I7. 

1854. Mitella validay Steenstrup, sp. ; .J. Bosquet, Monogr, Crust. 
Foss, dll Ducb^ de Linibourp*, p. *24, pi. ii. figs. 1-3. 

Diaynosis. Valves strong, the scuta and carina being 
extremely tliick. Scutum elongate and strongly bent 
towards the terga, with a ridge extending from the ajicx to 
a point on the basal margin rather nearer to the rostral 
angle; occludent margin much thickened, and at the rostral 
angle the valve is produced into a short blunt tooth. Carina 
steeply arched transversely, the greater part jirojecting 
freely, and on the inner side either Hat or with a prominent 
central crest. 

Distribution. Danian : Scania, Sweden. Maestrichtian : 
Petersburg, near Maestricht. Upper Senoniaii : Ciply, 
Belgium. 

Ty2)e, This species was founded by Steenstrup (1839) on 
some carinse and scuta from Scania, Sweden, but among 
them he figured (pi. v. fig. 30) a scutum of PolUcipes 
dorsatus. Some of Steeustrup^s specimens are preserved in 
the University of Copenhagen, the carina (pi. v. fig. 29) 
being in the Zoological Museum, and the two scuta (pi. v. 
figs. 31-32) in the INIineralogical Museum. I select the 
original of fig. 32 as the holotype. Darwin (1851) sub- 
sequently figured a carina and two scuta, and of these the 
carina (pi. iv. figs. 2a-d) is in the Zoological Museum, ami 
the scutum (pi. iv. figs. 2 e-f) is in the Mineralogical 
Museum, of the University of Copenhagen. Bosquet (1854) 
also figured a scutum and carina, with the addition of a 
tergum, but I do not know where these specimens are. 

Among the Cirripede valves from Ciply (Belgium) in the 
Geological Department of the British ^Museum is a rostrum, 
registered 38460, which must, I think, belong to this species. 
It differs much from that of P. dorsatus^ especially in having 
the basal margin acutely rounded, and, since the upper 
margins make a more obtuse angle than in that species, the 
whole valve approaches more closely to a diamond shape. 
The ridge extending from below the apex to the lateral 
angles on the inner surface differs from that of P. dorsatus 
in beiug much less angular. It is quite ])ossible that this 
rostrum may belong to some other species, but in the absence 
of any definite evidence I refer it to P. validus. 

Measurements. This rostrum is 7 9 mm. long, and its 
breadth is 7*7 mm. 
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Description, — Rostrum (PI. VIII. fig. 11) subtri angular, 
basal margin acutely rounded, breadth almost equalling the 
length, strongly convex transversely, vrith the apical portion 
moderately incurved, and a wide, but not very prominent, 
rounded, median ridge extending from the apex to the basal 
margin. On the inner surface a gently rounded, delicate 
ridge extends from the lateral angles to a point nearly one- 
third the length of the valve from the apex ; the portion of 
the valve above this ridge must have projected freely, but 
it is not perceptibly thickened, and the growth-lines are not 
apparent. 

Structure and Affinities of Scillselepas dorsata 
. and S. valida. 

So long as the species Pollicipes dorsatus and P. validus 
of Steenstrup were known only by the disconnected valves 


Fig. 1. 



Cidantica {ScWcelepas) dorsata, Steens trap, sp. Danian : Faxe, 
Denmark. Ilestoration of capitulum. 

c., Carina ; c.h, carinal latus; md., median latus : ?*., rostrum ; 
r./., rostral latus ; s., scutum ; s.c., siihcarina ; t., tergum. 

of the upper wdiorl, it was an open question whether they 
should or should not be referred to the group of species 
included ScillcElepas, although these valves approached 

more closely to the species of Scilla/epas than to those of 
PolUcijies. Dr, K. Briinnich KielseiPs discovery, however, 
of a number of valves of the lower whorl of P. dorsatus in 
the Danian of Faxe, Denmark, including those here figured 
(PL VIII. figs. 16-21), enables us not only to prove that the 
species is a true Sctlhelepasy but also to give a restoration of 
the capitulum (see text-fig. 1). The capitulum is formed 
of a Carina, paired scuta, and paired terga, with three pairs of 
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basal hitcra, a rostrum, and a siibcarina. In bis |>aj)er 
(1912) l)i\ K. B. Nielsen figured only two of the basal 
latcra 9iamely, a rostrum and two rostral latera), but since 
he still referred tlic species to Pollicipes, he did not realize 
tlie significance of these valves. All the valves of the lower 
whorl of P. dorsatus are here figured, and their structure 
agrees in all respects with the species of Sdll(elej)aSj especially 
S. carhiata, Segiienza, from the Pliocene of Sicily, and the 
recent S. svpcrha, Pilsbry. We arc therefore able to jirove 
that a tiaic SciUcelepas existed in the Upper Cretaceous 
(Danian), and the importance of this is apparent, since the 
remaining fossil forms are S. paronaiy Aiessandri, from the 
Alioeene of Italy, and S. carinata and S. omatay Seguenza, 
from the Pliocene of Sicily. 

Since we can prove that P. dorsatus belongs to Sctllaiicpas, 
there is little doubt that jP. validas belongs to SciUcelepas 
also, although only the upper series of valves and a single 
rostrum of the lower whorl are known. 

Phylogenetic Consider at ions. 

In considering the phylogenetic position of the pedun- 
culate Cirripedcs Pycnolepas, ZeugniatolepaSy Catantica 
[Scilleelepas and Titanolepas\ and the sessile Cirripede 
BrachylepaSj all represented in the Cretaceous rocks, it is 
apparent that we are dealing ^nlh forms that have been 
evolved from either Pol/icipes or a Pollicipes-Vike ancestor, 
and represent several lines of evolution. All these forms 
still retain valves of a Poliicipes-Y\ka character, and, since 
they are well differentiated in the number, relative position, 
and structure of the capitular valves, specialization must 
have begun long before the close of the Jurassic period. A 
point of special interest is the fact that even so eaidy in the 
Cretaceous as the Cenomanian, two forms, Zeagmatulepas 
and Titanolepas, had independently developed in the scutum 
a subcentral umbo, a tv[)e of valve hitherto known only in 
the more specialized species of Scalpelluoiy of which the 
earlicNt species occur in the Upper Senonian. A similar 
development in the scutum is exhibited by the genus 
Loriculaj which ranges from Turonian to the Upper 
Senonian. 

The new genus Pycnolepas includes a series of spe. ies, 
ranging from Albian to Helvetian, in which the capitulum 
appears to have been formed of eight valves, and the pe- 
duncle of comparatively large plates. These capitular valves 
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agree with those of Brachylepas in number and disposition^ 
and, except for the narrower carina and rostrum, in their 
structure also. The narrowness of the carina and rostrum, 
however, is of significance, for in this character they agree 
more witli the pedunculate Cirripedes. Brachylepas is 
considered to be a sessile Cirripede, mainly because of the 
modification of the basal whorls of imbricating plates to 
form a shelf or platform round the base of the capitulum; 
and the much wider semiconical carina and rostrum allow of 
a closer approach of the capitulum to radial symmetry, 
which is in accord with this interpretation. 

The great resemblance between the capitular valves of 
Brachylepas and those of the series of species included in 
Pycnolepas suggests the probability that Brachylepas was 
an offshoot from that line, which by suppression of the 
peduncle and modification of the lower valves of the capi- 
tulum, accompanied by widening of the carina and rostrum, 
had evolved into a sessile Cirripede. 

It is probable tliat the ancestral species of Pycnolepas 
existed in the Upper Jurassic (Tithonian), for the two 
recently-described species, Brachylepas (?) fimbriatiis and 
B. (?) tithonicus (1912, Geol. Mag. pp. 505-508, pi. xxiii.), 
eacli represented by a single carina from St ram berg, Moravia, 
agree in every way with the structure of the carina in the 
species of Pycnolepas, The relationship of those Stramberg 
species to P. rigidus and P. fallax was pointed out at the 
time, but, since the present evidence with regard to P. rigidus 
and P. fallax was not then known, the two Stramberg 
carinae were included provisionally in Brachylepas , to which 
P, fallax had been referred by Dr. H. Woodward. 

When we compare Brachylepas"^ (text-hg. 5) and Pycno^ 
lepas (text-fig. 4) with the recent pedunculate Cirripede 
Pollicipes mitella (text-fig. 2), we see that P. mitella has 
precisely the same arrangement of the upper valves of the 
capitulum. Brachylepas, however, is widely differentiated 
structurally by the presence of several whorls of imbricating 
plates at the base of the capitulum, and in this character has 
a close outward resemblance to the recent sessile Cirripede 
Catojjhragmus polymerus (text- fig. 3) of the subfamily 
Chthamalinise. There is fairly strong evidence, both positive 
and negative, to support the supposition that Pycnolepas has 
a peduncle with large plates and no lower whorl of valves, 

* I have already discussed the relationship of this form with the 
recent Cirripedes Catop>hracpmis polymerus and Pollicipes mitella in 
a former paper (see Geol. 3Iag. 1912, pp. 356-358). 
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but wlicn we turn to PoUicipes mitella we see that it has 
a single lower whorl of valves including a snbrostnim and 
snboarina, and with a short pcdnnele, which is sometimes 
even considerably shorter than the eapitnlnm. 


Fig. 2. 




Fig. 2. — PoUicipes miiellaf Linnasus. Living : Philippines, China, &c. 
(After Darwin.) 

Fig. 3. — Catophragmus polymerus^ Darwin. Living: Australian Coast. 
(After Darwin.) 

Fig. 4. — Pycnolepas rigidus, J. de C. Sowerby, sp. Albian and Ceno- 
manian, Europe. Restoration. 

Fig. 5. — BrachylejKis naissantiy Hubert, sp. L^pper Senonian, Europe. 
Restoration. 

c.y Carina; c./., carinal latus; z.5., imbricating plates; /., upper latus ; 
rostrum; r./., rostral latus; s., scutum; s.c., subcarina; ^.r., sub- 
rostrum ; t.y tergum. 

The blocks for figs. 2, 3, and o were kindly lent by the editor of the 
* Geological Magazine.^ 

AVhile it may be supposed that the peduneiilate Pycnolepas 
was the anecstral stock which gave rise to the sessile 
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Brachylepas, it is certainly interesting tliat Brachylepas 
slioukl show in its strnctnre some relationshi]) to the se>sile 
Catophragmus of the subfamily Chthanialime. It is much 
more so when we consider tliat FolUcipes rniteUa, vi hich is 
more closely related in the structure and disposition of tlie 
upper valves of the capitiiluin to Pycnokpas than to any 
other Cirripede, has also certain definite characters in 
common with the Chthamalinm. Darwin * drew attention 
to the fact that P. mitella is more nearly related to the 
sessile Cirripedes^ especially the Chthauialiine, than to any 
others^ except perhaps Lithotrya, and in his Monograph f 
states the ^‘The Chthamaliiue, in the structure of the mouth 
and cirri, and to a certain extent in that of the sliell, fill u]) 
the interval between the Balaninm and Lepadidse ; and 
Catophragmus forms in a very remarkable manner the tran- 
sitional link, for it is impossible not to be struck with the 
resemblance of its shell with the capitulum of PotlicipesP 

It would seem, therefore, that the relationship to tlie 
Chthamaliuae (Catophragmus) of the fos>ils Pycnolepas and 
Brachylepas^ and of the recent Fol/icipes mitella ^ as deduced 
by a study of their valves, is supported by the structure of 
the animaks body in P, mitella. One might also reasonably 
infer that PoUicipes mitella is the survivor of the group of 
species included in Pycnolepas, and that it is independeniiy 
tending to e\oIve into a sessile Cirripede through the 
suppression of its peduncle and a modification in the lov> er 
valves of the capitulum, just as did the early offshoot 
Brachylepas. 

It is indeed probable that the sessile condition has been 
arrived at independently on several different lines of 
descent during the evolution of the Cirripedia. In a pajjer, 
novv in the press, I have shown that the Verrucidm have 
a phylogenetic history widely different from that of the 
Balanidie (sensu lato), and evidence is not wanting to show 
that the Balanidm also are at least diphyletic. The 
Chthamalinm have almost certainly arisen from some such 
form as Brachylepas, while it is extremely difficult, if not 
impossible, to derive the Balaninae from that source or 
indeed from any form as yet known. 

Zeugmatolepas has already been described in a former 
paper (Proc. Zool. Soc. London, 1913, pp. 937, 941), and it 

* See Darwin, C. B., 1851, Pal. Soc. Monogr. Foss. Lepadidoe, p. dS; 
1851, Kay Soc. Monogr. Cirripedia, Lepadidie, p. 524 

t Darwin, C. K., 1854, Kay Soc. Monogr. Cirripedia, Balanidae, 
p. 480, 
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will suilice licrc to say that in the nnm])er of valves of tiie 
capitulum it agrees with Po/lidpes, but di£fers in the more 
(M’cct and Sculpe/lumA\ke sliape of the ca|)itnluin, in the size 
and position of the up})er latcra, and in the specialized form 
of the scuta, characters seen in the more specialized forms of 
Scalpellum, In fact, it is a Pollicipes^ wliich, while retaining 
the large number of capitular valves, is developing some 
of the characters of a Scalpellum. It probably represents 
an early attempt at that specialization in the form and 
})Osition of the upper valves which was snbsec|uently aecpiired 
independently i)y the more sj)ecialized forms Sculpelliini. 

There now remain to be considered the species grou[)cd in 
the genus ('alantica. Tliis genus w^as evidently derived from 
a PollicipesA\ke form, and the valves still retain their 
PoUicipes-Wkc character, in consecpiencc of which the fossil 
forms have been referred mainly to Pullicipes. Calaatica 
dilTers from Pullicipes in the greater specialization of the 
cajiitular valves, and the eapitnlum is composed of only 
scuta, terga, and a carina, with but a single basal whorl of 
valves, tlie valve which is homologous w ith the upper latus 
in other forms being still a member of the lower whorl. 
There are two groups of recent species, namely, an Oriental 
group {Calatitica, s. str.) and a North Atlantic-JMediter- 
ranean group {Scillcelepas). These two groups may con- 
ceivably lepresent two collateral stocks, but at present I am 
inclined to think that the species included in Calantica, s. str., 
are derived from the more primitive Scillcelepas, mainly 
through the weak calcification of the basal whorl of valves. 
SciUoilepas is known from the Pliocene and Miocene of 
Sicily and Italy respective!}^, and in the present pa})cr has 
been shown to have existed in the Upper Senonian and 
Danian, but no fossil has yet been proved to belong to the 
more typical speeies of Calanticuy s. str. The probability is 
that the ancestral forms of Scillcelepas occurred in the 
Jurassic, but although at present there is not sufficient 
evidence to prove this, it is certain that some of the dis- 
connected valves found in Jurassic rocks have mucli resem- 
blance to those of Scillcelepas. It is fairly evident that in 
Scillcelepas we have a group of species intermediate between 
Pullicipes TiwA Scalpellum^ and therefore it is anotlier exam[)le 
of the many forms that hav^c been derived from a Pullicipes^ 
like ancestor tlirough the specialization in the number and 
position of the capitular valves. 

The recently-described *, altliougli ranked as 

* 191 o, T. 11. Withers, Proc. Zool. Soc. Loudou, p, 913. 
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a subgenus of Calantica, differs in the form of the scutum 
from the other members of the genus. It existed in the 
Cretaceous (Cenomanian and Turonian), and is considered 
to be an early specialized form, which branched off from the 
main ScUlcelepas line and may eventually have given rise to 
the geuus Oxijnaspis, 

Although wc can gain some idea of the phylogenetic 
position of the Cirripedes discussed in this paper, even with 
the small number of forms and the meagre evidence at our 
disposal, it is obvious that a knowledge of their Jurassic 
ancestors would help materially. Uufoii:uuately, the Jurassic 
species are known in the main only by a few disconnected 
valves, which give very little idea of the form of the capi- 
tubim ; and until our knowledge of these forms is con- 
siderably extended, our conception of the evolution of the 
group, as a whole, can make little progress. 

In conclusion, I wish to express my indebtedness to the 
following gentlemen, who have kindly helped me either by 
the loan or gift of specimens, or in other ways ; — Prof. G. 
de Alessandri, Dr. F. A. Bather, Dr. H. P. Blackraore, 
j\Ir. R. M. Brydone, Dr. W. T. Caiman, Mr. C. P. Chatwin, 
i\lr. F. Leiiey, Dr. K. Brunnich Nielsen, Prof. C. F. Parona, 
Dr. J. P. J. Ravu, and Count Luigi di Rovasenda. 


EXPLANATION OF THE PLATES. 

Plate VIL 

Pycnolepas paronai^ de Alessandri, sp. 

Miocene (Helvetian) : La Grangia, Colli di Torino, Italy. 

Fig. 1. Rostrum. 

Fig. 2. Scutum. Imperfect left valve. 

Fig. 3. Tergum. With base broken off. 

Fig. 4. Carina. X 2 diam. Coll. R. Museo Torino. Origl. figd. G. de 
Alessandri, Palaeontogr. Ital. 1906, vol. xii. p. 248, pi. xiii. 
fig. 8. 

All figures, except fig. 4, nat. size. 

Pycnolepas hrilnnichij Withers. 

Banian, Bryozoa Limestone : Faxe, Benmark. 

Fig. 5. Rostrum. 

Fig. 6. Scutum. Right valve, with rather narrow apico-basal ridge. 

Fig. 7. Upper latus. Apex broken off 
Fig. 8. Tergum. Right valve. 

Fig. 9. Carina. 


All figures X 4 diam. 
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Pycnolepas falla.v, Darwin, sp. 

Upper Seiioiiiaii, B. 7nucrontif a-zonQ \ Norwich, Norfolk (figs. 10, 

n, • . . 

Upper Senonian, D, yniicroniita-zonQ (upper part): Irimingliam, 
Norfolk (fig. 12). 

U/y. 10. Ho.'trum. Norwich Castle Miiseiiiii (Fitch Collu.), 21o6 c. 

Fuj. 11. Seutiuu. Brit. Mns. (Nat. Hist.), I. 14400. 

Fi(j. 12. Upper latus. U. 31. Brydone Colin. Figd. 11. Woodward, 
Geol. 3Iag^. 1000, p. 344, tig. 21. 

Fi(j. 13. Terguiii. Norwich Castle Mu.seuni (Fitch Collu.), 21o.3c. The 
original terguiii (paratype) of Darwin, 18ol, Bal. Soc. Monogr. 
Foss. Lepadidaj, p. 70, pi. iv. fig. Sb. 

Fiy. 14. Carina. Brit. Mus. iNat. Hist.), I. 14467. 

All figures x 2 diam. 

Pycnolepas riyiduSy J. de C. Sowcrby, sp. 

Albiau, Gault: Folkestone, Kent. 

Fig. lo. Dost rum. 

Fig. 10. Scutum. j 

Fig. 17. Upper latus. )> a, outer view ; by inner view. 

Fig. 18. 4’ergum. I 

lug. 19. Carina. J 

Figs. 16, 10, 18, 19, X 2 diam. ; fig. 17, X 4 diam. 

Plate VIII. 

Pymolepas rigidus, J. de C, Sowerby, sp. 

Albiaii, Gault : Folkestone, Kent. 

Fig.\, l^eduncular plate. Outer view. 

F'ig.2. „ „ Inner view of an incomplete example, showing 

the median basal socket. 

Fig. 3. „ „ Inner basal view^ of another example. 

All figures X 8 diam. 

Cenomanian, Chalk Marl : near Cambridge. 

Fig. 4. Scutum. Left valve showing very prominent apico-basal ridge, 
which projects beyond the basi-lateral angle. X 4 diam. 

Pycnolepas ftdla.Vj Darwin, sp. 

Upper Senonian, M. cor-anguinum-zor^o ^ : Quidhampton, nr. 

Salisbury, Wilts. 

Fig. 5. ? Rostrum, n, side view ; 6, outer view. X 2 diam. Dr. II. P. 
Blackmore 8 Colin. 

Pycnolepas briinnichi, Withers. 

Danian, Bryozoa Limestone : Faxe, Denmark. 

Fig. 6. Scutum. Left valve, with very broad apico-basal ridge. 
X 4 diam. 
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Pi/cnofepas scnlaris, Withers, 
renonimiian, Clialk Marl : near Cambridge. 

I'if/. 7. Rostrum, r?, outer view ; inner view. 

/V//. 8. Rostrum. A smaller example in which the longitudinal ridges 
are not so pronounced. 

J'if/. 9. Upper Ifitiis. a, outer view; h, inner view. 

Fi(/. 10. Scutum, rt, outer view; b, inner view. 

Figures X 8 diam. 

Calantica {ScilUdepas) validay Steenstrup, sp. 

Upper Senonian : Ciply, Belgium. 

Fig. 11. Rostrum. Outer view. X 2 diam, Brit. Mus. (Nat. Hist.), 
3S460. 


Calantica {Scilhelepas) dorsata, Steenstrup, sp. 


Daniaii, Bryozoa Limestone : Faxe, Denmark. 


Fifj. 12. 
Fig. 1.3. 
Fig. U. 
Fig. lo. 
Fig. 16. 
Fig. 17. 
Fig. 18. 
Fig. 19. 
Fig. 20. 
Fig. 21. 
Figs. 22, 


Carina. (With apex broken.) 

Tergum. Right valve. > Outer views. 

Scutum. Large right valve, j 

Scutum. Young left valve. ") 

Cariual latus. j 

Left valve. 

Right v’alve. 


X diam. 


Rostral latus. 

Rostrum. 

Rostral latus. 

Median latus. 
Subcarina. 

23. Peduncular plates. 


outer view ; inner view. 
X 4 diam. 


J 


rt, outer view ; b, inner view. X 8 diam. 


XXYI . — Dpscvipfion of a new Species of Terrestrial Topoda 
from India. By WALTER E. COLLIXGE, M.Sc., F.L.S., 

‘F.E.S. 

[Plate IX.] 

I AM indebted to tlie kindness of Dr. A. D. Tmms, of tlie 
Univer.sity of ]\lancliester, for a tube of terrestrial Isopoda 
containing tliree .specimens, two adult and one young, 
vefe.rai)le to the genus PorcelUo, Latreille, collected by him 
at Allahabad. 

During the past few years T have examined a considerable 
inmiber of terrestrial Isopoda from this region, including 
many sj)ecies of PorcelUo ; I cannot, liowever, find that the 
])iesent sjiecies agrees \vith any of these or with any that 
have been previously described. 


